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According to the standard model of inheritance, diploid sexual organisms inherit genes, not genotypes [1] . Genes inherited from each parent combine in offspring to produce genotypes, and thus the phenotypes, upon which natural or sexual selection acts. A resurgent theme in evolutionary biology at present is the use of various methods of genetic analysis, from quantitative genetics to functional genomics [2] [3] [4] , to partition variation in the phenotypes observed in populations, and thus to understand the genetic causes of variation within and between populations. Very often, the focus in such analysis is on genes with additive effect, because such genetic effects are transmitted directly from parent to offspring, underlie the expected response to selection on a character [5] , and are much easier to quantify than non-additive effects such as dominance or epistasis [1] . But phenotypes can also be influenced by interactions of genes from the two parents. These would seem to be of less interest for such analyses, for the simple reason that they cannot be transmitted directly to future generations. A recent study of inbreeding in song sparrows by Reid et al. [6] , however, has come up with evidence for the apparent transmission of what can be treated as an interactive genetic effect. This finding challenges our assumptions about the methods that we use to explain variation in natural populations.
Inbreeding occurs when individuals that share a common ancestor mate. As we all share a common ancestor at some stage in our evolutionary history, we are all inbred in some sense. But it is 'close' inbreeding, such as matings between parents and offspring, or between siblings, that can have particularly dramatic effects on fitness, and it is the robustness and size of these effects -termed inbreeding depression -that presumably underlies incest avoidance in humans, and inbreeding avoidance in animals [7] . A number of long-term studies of wild mammal and bird populations have recently been able to quantify cases of close inbreeding between individuals known, from pedigrees, to be relatives [7] [8] [9] .
Such close inbreeding is generally rare, requiring large populations, studied for a long time, to accumulate enough information to quantify the effects of inbreeding. When it does occur, the effects of inbreeding (inbreeding depression) can be dramatic; for example, mating between first order relatives in the collared flycatcher Ficedula albicollis was found to reduce fitness by 93% [9] . Now, an individual's inbreeding coefficient (f ) is simply the probability that two alleles are identical by descent, derived from a common ancestor. Because it is dependent on the relationship between the genomes of parents, which must be close relatives to yield a high inbreeding coefficient, it seems obvious that however severe the effects of inbreeding depression are on an individual, those effects will be wiped clean, at least in genetic terms, in the offspring of an inbred individual.
It is this expectation that is contradicted by the new study of Reid et al. [6] . By studying a population of song sparrows, Melospiza melodia ( Figure 1A) , inhabiting a small island (Mandarte) in British Columbia, they were able to make full use of an excellent pedigree, enabling accurate estimation of the relatedness of almost all individuals in the population, and the consequent inbreeding coefficient of their offspring. This population is isolated, but not closed: a few individuals immigrate each year, and because this is a common species distributed widely all around the neighbouring islands, immigrants are reasonably assumed to be unrelated to any of the residents on the island, and therefore outbred with respect to the island population.
The analysis of 15 years' worth of breeding attempts revealed a highly significant correlation between the inbreeding coefficients of parents and offspring [6] . Inbred sparrows were found to have, on average, relatively inbred offspring, while outbred parents relatively outbred offspring ( Figure 1B ). This effect was significant whether restricted to mother-offspring or father-offspring inbreeding coefficients, for the majority of individual years, despite these providing many fewer data points, and even when very close inbreeding events were excluded.
Of key interest is the way that the correlation between parent f and offspring f arose: because immigrants were known, and could be distinguished from locally born sparrows, it could be shown that a parent-offspring inbreeding correlation can arise simply from the random mixing of immigrants with resident, locally born birds. Immigrants, which are outbred relative to the Mandarte Island population, by definition mate with unrelated individuals, yielding offspring that are themselves both outbred and relatively unrelated to the native Mandarte individuals with which they subsequently mated. In contrast, locally born birds, which overall have relatively high levels of inbreeding [8] , are related to the majority of the birds on the island and thus have a high chance of mating with an individual that is inbred, but also a relative. This, in turn, results in offspring that are inbred.
Many contemporary natural populations inhabit increasingly fragmented habitats, and when immigrants end up mixing with members of a relatively isolated population, it is not unlikely that parent f-offspring f correlations may commonly arise as a result of population structure alone. Indeed, the population genetic consequences of habitat structuring, and the way that it interacts with dispersal of individual organisms, is an area of considerable current interest [10] [11] [12] .
Although mate-choice simulations using different models of kinship have demonstrated that parent-offspring correlations for inbreeding can arise simply through random mating, Reid et al. [6] found evidence that the correlation was in fact higher than expected from random mating. By comparing patterns of mating with the kinship of available mates, they showed that inbred sparrows paired with more closely related mates than expected if mating was entirely random. This leaves us with a puzzling question: given a choice, and given the fitness cost of inbreeding [8] , why would inbred individuals prefer to mate with relatives, thus producing offspring that suffer the same fitness costs as do they themselves? Potential explanations are numerous: non-random inbreeding could arise because inbreeding depression depresses the ability to recognise kin, because mating preferences with respect to avoiding kin are inherited, or because of constraints on mate choice. Alternatively, a novel perspective is provided by the fact that there may also be scope for kin-selected benefits of incestuous mating [13] .
Irrespective of whether the relationship between parentoffspring inbreeding coefficient results from random mating in a heavily structured population, or is exacerbated by non-random pairing, the demonstration of such a strong relationship between parent and offspring inbreeding coefficients has important implications for the way that we interpret the causes of variation in natural populations. For example, if parents that inbreed are themselves inbred, then this may lead to over-estimation of the magnitude of inbreeding depression, because part of the estimated effect of inbreeding in offspring might be attributable to inbreeding in parents [14, 15] . The magnitude of inbreeding depression is of considerable importance for our understanding of the genetic architecture of quantitative traits [16] , and the evolution of dispersal, kin recognition and other potential inbreeding avoidance mechanisms [7] . Secondly, a parent-offspring inbreeding correlation would lead to the overestimation of the size of additive genetic effects for those traits that are more strongly influenced by inbreeding. Worryingly, the traits that show the strongest inbreeding depression tend to be those on which selection acts most strongly [17] , and for which understanding the genetic basis of traits provides the biggest challenge [18, 19] The history of Ca 2+ handling by mitochondria is a classic story of rags to riches (or rather riches to rags to riches) [1] . In the 1970s to early 1980s, mitochondria were thought to be prime sources of signaling Ca 2+ in non-excitable cells. However, this idea fell into disfavor with the finding that, at the Ca 2+ levels expected in either resting or activated cells, the relatively high Km for uptake should preclude significant Ca 2+ accumulation by mitochondria [2] , and ultimately with the finding that the signal for intracellular Ca 2+ release, inositol trisphosphate (IP 3 ), clearly mobilized Ca 2+ from endoplasmic reticulum [3] . Biochemical studies of mitochondrial Ca 2+ content and the regulation of mitochondrial Ca 2+ -sensitive enzymes indicated that mitochondria were more likely to be a target for Ca 2+ signaling rather than a source [4, 5] . When Rizzuto et al. [6] 
